cAMP-induced astrocytic differentiation of C6 glioma cells is mediated by autocrine interleukin-6.
Elevation in the level of intracellular cAMP is known to induce the astrocytic differentiation of C6 glioma cells by unknown mechanisms. In this report, we show that cAMP-induced autocrine interleukin 6 (IL-6) promoted astrocytic differentiation of C6 cells. Treatment of cells with N(6),2'-O-dibutyryl cAMP (Bt(2)AMP) and theophylline caused the delayed phosphorylation of signal transducer and activator of transcription 3 (STAT3), as well as the expression of an astrocyte marker, glial fibrillary acidic protein (GFAP). Overexpression of the dominant-negative form of STAT3 leads to the suppression of GFAP promoter activity, suggesting that STAT3 activity was essential for cAMP-induced GFAP promoter activation. On the other hand, the IL-6 gene was quickly induced by Bt(2)AMP/theophylline, and subsequent IL-6 protein secretion was stimulated. In addition, recombinant IL-6 induced GFAP expression and STAT3 phosphorylation. Most importantly, treatment with IL-6-neutralizing antibody dramatically reduced the cAMP-induced GFAP expression and STAT3 phosphorylation and reversed the cellular morphological changes that had been caused by Bt(2)AMP/theophylline. Taken together, these results indicated that Bt(2)AMP/theophylline lead to delayed STAT3 activation via autocrine IL-6. These processes subsequently led to the induction of GFAP. IL-6 secretion is thus thought to be a key event in controlling the astrocytic differentiation of C6 cells.